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(57) Abstract: A magnetoresistance effect memory device comprising a first ferromagnetic film, a second ferromagnetic film, a first 
nonmagnetic film formed between the first and second ferromagnetic films, a first conductive film adapted to produce a magnetic 
field for reversing the magnetization of at least one of the first and second ferromagnetic films and not in electrical contact with the 
films, and second and third conductive films for applying current to the first and second ferromagnetic films and the first nonmagnetic 
film, wherein the characteristics of reverse of the magnetization of the first ferromagnetic film with respect to a magnetic filmed are 
different from these of the second one, and the first nonmagnetic film contains at least a nitride. 



01/24289 Al llUllilUlUliUUIblinillililllillllillll 



t - 



(57) Sid: 

^x^m2^m^i:m^mzmvxi^^ii:\i^f^immsg^t. mimf&i^m> mi^ 
mti^:^^zsm2^m^mizmm^m-r. m2mmm:^^um3mmmi:. t:m 



wo 01/24289 

m m m 
5 ^m^m 

10 

amSta^:^ (MR) li[S:ffiVife@#:BBttxA*-rx (MRAM) L. J. 
Schwee<^, Proc. INTERMAG Conf. IEEE Tran 
s. on Ma gn. Ky o t o (1 9 7 2) 4 0 5. iri^T^lg;^ IE® 
15 m.^^^'^<r>nMMrQ^^'^ — K^i:MR^5:^ii;tgg^aibffio-fe>;^^J; 0 

A. V. Pohm60, IEEE Trans, on Magn. 28 (1 
9 9 2) 2 3 5 6. 75«^frf ^.tlS, :ine)OiaitT'>'WXlC«. — i8S6<It3MRie 
Yk^355 2%iga!(Z)^7^<4MR^m (AMR) <&^TN i F el^^d^^g^^tl, ffi 

20 :^$n^m^Moip]±75tiiS-c^ofc, 

H (GMR) ^7h-^Z.t.tf^. M. N. Baibich^. Phys. Rev. L 
ett. 61 (198 8) 247 2. {C:|2j2li$nTV>So ^fc, GMR^SrfflV^ 
feMR AMOtl^TJ^*. K. T. M. Ranmuthu^, IEEE Trans. 
25 on Ma g n. 2 9 (1 9 9 3) 2 5 9 3. {ZckoT75:^nTti'5o L;5^L7i 
75te>, COjS3^fiS[i±32^i^-&^UfefiStt^J:Ofi)t'SGMR^«, ;^#75:MR^{t: 




PCT/JPOO/06587 



wo 01/24289 PCT/JP00/06S87 



Wfiib*). S^fiStttB^SfflVifcfeO*^, B. Dieny^> J. Magn. Ma 
5 gn. Ma t e r. 9 3 (1 9 9 1) 1 0 1. {CtBjiB$nTVi-2>. (^) 
mn^^W:^m^^Tc'h<Di}^. H. Sakakimae>» Jpn. J.Appl. 
Phys. 33 (199 4) L1668. fClEai^nTVi^o Ctl6«, AMR 

10 ^.m^ibm^m^^mv^ii (ndro) ^^-r^zLL^^t^bo^afi. y. i r 

iee>, Jpn. J. Appl. Phys. 34 (199 5) L415. {CfBjiti 

±m(DGMRm<Dt^mi^mtcum<omwfm'v$>^^^. 4m^m\zA 1 2O3 
'^Msom<DmtmiKmm'S:m^'^rzh>^)vmGMRm (tmr) <Dm^%m/o 

GMRmx^mizmmzmM^^i^rzm^o:>MR^^ (cppmr) (D:^^m 
m\z¥rf\zmm^mLrzm'^<DMR^m (cipmr) ^K>:k^^^zL^m^n 
Ti^is, ^fc. -s.\zTMRmit'i>}=:-y>:^*^M^^<Dx\ TMRm^m^^^z. 

i cfc 0 :^ # ffi * 6 ns ;i t s . 
20 b75>b, TMRi^i3*5tt-5 hv^^p^-^tw^strixt*, m'l^o^^mitizi^^xm 

25 ^Ac, h >;^^;WI§'&^^ ci^ViT, hy^yi^'^w^xcDWL^ijm^^^tff^x^ 

2 



wo 01/24289 PCT/JPOO/06587 



2 03i&ffiViy5:h>^;P^-8-T«. h V^JU^-g-etaS 1 0 QAim2aT^Cf^M■r 
{i, ±BEmmzM-r^mitKm<Di^mmy3i 0 . ±1211 1 ^mi^m^^'^u <iih 



wo 01/24289 PCT/JP00/06S87 



±IH^ 1|^1S14M<^;?$75^0. 5 nm~4 nrnT^oTfeckVi, 
iP-7^< i:t>M-N- (O) 2:■^^■T?t>.k{/ip 

20 ±1311 1 (DXiSi:±i2B2(7)Xie(Oi*j©^;^< izh—:^-^^^i&^nupnTh 



wo 01/24289 PCT/JPOO/06587 



5 J;{ri. 

±1211 1 OI@i:±ie^2 <^Xg<©P^(Dil>75:< <hfe-:^d^ffilgi[lHjff}^*5nT"b 
15 J;Vio 

?^fi)cT ^ ^ 4 O X^ <i: ^ M (3 U T ck i 0 
±12^ 1 #^attM:!5^. MSA 1 . Bi3«fctX I n 0(^0il>7a:< i: 1 ffl^CD^JH 

20 NBg<i:'>?a:<t'& loOM-OMtSr-g-A/T'b.kVi. 

-ar-S^itwicDJ^fig-rsmiOXSi:. ±t2ii>75:< tfe 1 -^COM-OMS. 
25 ^-g-f*. 



wo 01/24289 PCT/JP00/0dS87 



m\zmm^m-rm i <Dmmmi5J:zj^f^ 2 <Dmmmii^m^^. mfs.mmMmtBm 

mt. ±tEmi^m^miL±tBm2^m'\imii<Dmiz]f^^-^tircm2^m-\^mt 
^fiiA. ±mmimmi±mi:±mm2^m^miiit. ±mm^izM-r^m<tRU 

^^<o±mm 1 ^m^^^^zm^<D±$5m2mmmm(0[f^(D{i>fi< tfe 1 0$ 
^n^m^(D±t^m2$^m^m<Dp^(Dc}^f3i<thi^^^. ii^u< iihrnitf^^-^ 

20 

±mmw^(Dm2^Mmm^m(D^n^n(D^mtl(D±^•^t)^. m^^zmr^^x^^x 
±B^^<Dmi^miifm:is^u±^m^(^m2^miim<^p^(D^y3i< t^i-D 

ti^mtm^^/uX'^^ly^, 



wo 01/24289 PCT/JPOO/06587 



±mmfs:(Dm2^m^m(D(i?^f3i< LhirDit. u^ai. b^j^ui n(Dm<D 
-^^n^mmTtmh-r^ii^. i:t>M-N- (o) ^•^^T'bcfcvi. 

m^mt±tEf^ 2 ^mnmh<Dmzm^'^nrcm i $¥m^m^t:m^. ±^m i 
15 ^m^mt±^m2^m^mtit. ±iea^{cM-rsaibs^<^#i475«S3feo, 

20 ±B^ml5i^S^41^:feJ:<y^±t2ll2^^^tt^O^>^!3:<^:t>-:*•5&^> Fe;teJ:t;c 

±mmit^^\^m<Dm^^^O. 5 nm~4nmtrfeoTfcJ;t.i. 

±IB^ 1 1^^141175^ B N^^^T• feck 
25 ±ie^ 1 #fiS14!l75« I n NS■^^1rfeck^ri. 

7 



wo 01/24289 PCT/JPOO/06587 



lam 1 $¥mm^^. ^m^m^^iz^^^xi¥mii^m^^<t-^'^^iii:\zj:rim 

10 J;Vio 

i^ttlK 2: J^fig-r ^ ^ 4 O Xig t ^ M {3 b T t> J; V i o 

15 ^^m<Dnm:^m\t. ±f&\zBm<Dm%mfimMm^<Dn7t:^i^x;i?>^x. ± 
iB^ 1 $mi±m^. mmmm^^iz^^^x±t&±m7tm^^<t-^'^^ ^: ttcj: o 

20 itSo 

25 2(i:^H^(DMjg:^ffitt, ±tBl3fB«^oaaffita^m^TOMii:^fe-e^^T, ± 

iBH 1 nmi^f!^^. ^mnm^^izti^^x±mikm7tm^^^\:.^-^^z.t\z<i: k> 



wo 01/24289 



PCT/JPOO/06587 



$I^X&':>Xh^l^K 

±f&m 1 OXa^: ±12^ 2 (DXi@©F^Oi>;5: < L 'h-yjf)m^mnUtDtlX h 



wo 01/24289 



PCT/JPOO/06587 



10 



wo 01/24289 PCT/JPOO/06587 



10 0 5 B«*^5go|l5S<DJ^M{3:fett«MRAM7'A''r;;^(Z)— gPS^-r^^^BIT 

0 6 A«*lT!l«CDII2ifi(DJ^^{C:fett'5a§Cffita^mB2tgl^TSr^riSrM 
15 *o 

0 6 B «^%BJ<Z)^MCO?^.^tC^ frt* M R A Mt'v'N*^ SI5^^-r,^^01? 
0 7 5*:!^§«O^JS(^0.4giC*3ttS?Kmffifii^;^t2timTCC»«lr®0T?^-5. 

08 A, 08 B> 0 8 c*5cfct^0 8D«. ^%m(Dmm<Dmmiz:^if^m^m, 

20 tn:^miBti^TCD»fM0-t?*-5. 

^Oiftf^Sr^-r0tr*-5>, 
25 01 1 *%HJC0^M»Jg^»C43lt-5amSta^mtEti^T<^Mii:^fe<&^ 

II 




wo 01/24289 PCT/JP00/06S87 

m 1 6 A^j:tKig 1 6 Btt, :^^m<7^nm(Dmmiz^n^mm.mM^mBzm.m 

15 iai9A«, 2^%ig©|IM<Z5J^jl8lC*5tt?)MRAMx;W;^*^-r^iaT?fe 

-So 

mi 9B«, *%HjC0llM<^J^Si{3*5ttSMRAMx/N*<Xi£:^-r±®ia-Cfe 

So 

20 

^2 1 A«. 7^^Bn(Dnm<Di^mnz:ki'y^m^y'^7.i7mm^^-r±mmt^35 

•5. 

25 ^2iB«, :^^m(D^m(Dmmnziiif^mm.^^xi7mm^^-rwimmx'$> 

12 



wo 01/24289 PCT/JPOO/06587 



(mm(Dmmi i ) 

m 1 iz:^Hm<Dmm<Dmmi i izi5Vf^mm.m.tmMm^mT i o o o (Dmmm 

5 S^T. 

mm.i&^^^Mtmm^ 1 o o ot3*5i.iT«, mmmi^mi i o (^2co3tfisn4 
10 Rm^m 1 0 0 tm^-^n^, m&i^fm i 3 o imnm^m 1 1 o a: 'b^gis^K 

m^mm^mmmm'T-i o o o(c:*5(riT«, mmi 7 0 (u—i^m.) ^mn 
^mmiz^^x^^-r^mmz^r), mmmi^mi 1 o^m^t^m^itmm^m 

JPl 3 0(D?^^mi[:K^^'t^^ZtiZJz10fiOo ^Sm^l 7 0<D^XfSi<. 

mmmi 4 o^fziti 5 0 i±>7,m) izhmm^mvxm^^n^^'^xhBk 
c:o«-&ic«. ^^1^1 7 0 i: 1 4 0 (1 5 0) tiz^Kim^^n^'^n^e 

25 :i(Djzoum^}2^^ii<i:z^m.^thvw}i^^n^znzjzv. mnm.mj}mmWi 
mi^ioooit. ^mmm^^K) (ndro) fi^^miirs:^. z.(d^^. 

13 



wo 01/24289 PCT/JP0O/O6S87 



5 0 0 (DWii^mm^^-^o m^m.^f^Mtz^m^ i o o o -v©ft^<z>iBSi«, @ 2 

AfC^-Tck^JC, i^m^l 7 0 fCiEO/t;i/XmSS 5 0 1 SJfctt^<DA;U;^mSlE5 
0 2i£:di!b. S^KiS'ltM 1 1 0 ©H h S:MA'5^^l?•2r^igM^S'l4M 1 1 0{CEPJPU» 
^MfiSlteM 110 SrffilYbSe$-&, SSMJStt^ 1 1 0 <Dm<t:^J^\ZJ: 0 "I" 

"0" (Dmn^t&m-r^^^izjzK>fTt>n^. 

10 IHgi$nfc(t-^CD^^^ffiL.«, 3imiil 4 0*5j;lC^l 5 0 (01) Iw^mSES 

mnmi^mi 1 ocDHh£>^T<^a^^^^$-a-. ifc^st^^i 3 o^m<t^mt^ 
i!}^m^^n^\-r^z.ii\,z<i:K)nt>n^o #m^i 4 o*3j:t;fi 5 osr 

aDT^-^-snj^MR^TSUi 0 o<D^m.m(D^^tiz^K>. "1" ^ft\t 
15 "0" (Dtzm^m^^mfi^ti^, 

m^it. m2AiZ7^-^n^ "1" ^<i:zs "o" <DtEi&^m\zis^^x. ieo/vv 

" 1 " <D fi8l^igia^:^f2it^^ 1 0 0 0 ('^LT«ffiJtMO^<t:tt7a:< . 

wm.m, " 0 " (zjfismsta^miaist^? 1000 \zMVTitm.m.m^^mM-r^o 
20 ^UT» M.<D/v\^7,m^5 0 2 <»:iRi<$(Z)/'^;i'xmsss:^mj^i 7 oizm 

Mf3, 0 2 6 {3^-r«k -5 tciE^:^ ^SS^-a t)-i±;t/t;i'Xmfift 5 0 3 

25 SgTi^ *• 1" (7) iSmffita^miBiS^T 1 0 0 0 LTtt, ^^mit\im-iEt 

14 



wo 01/24289 PCT/JPOO/06587 



mm.m.tfin^mm.mT 1 o o o(3^lt«, ^m(D^<tm (ari/a t) itM 
f)mmtf3i^o mm.mmi}mtz^mi^i o o o©«i:5;feHM;^tr>A*ji/:/^iait 

15 ^ViTfe^Vi. 

m3iz:^mM<D^m<Dm^2iz:i3if^m^^tfimm^^mi^2 0 0 oiDmmm 
iz^i^'^x\tm-'<D^mnnx^v. zin^{zz>\,^x<Dmmf3:mm\t^m-ri>. 

IS 



wo 01/24289 



PCT/JPOO/06587 



mm.t&ffL^mm^m^ 2000 tc:feiriTtt, ^mmi^m 1 s 0 t35^M-&b;t 
^mi^m 19 0 2 c7)5ii^ttp) 1 2 0 i:, ^mi±fm 1 3 0 

5 ifcaitK 1 3 0 itmmam 1 9 0 ^ 0 ^^^m^izi^iiyxm^tmmvm^^o 

^m^mi 9 o«, mmmi 7 0 (u-\^m) ^mn^mmizjz-ox%^-r^ 
<sifT«afkss-&-r, ^att^ea^M 1 2 0 ^:n^bT?^a't4^ 1 9 0 iimm.mz 

^^2 0 0 0 CDiJif^I^S2r^-ro 
fflS^lgta^:^IH1t3^T2 0 0 0 {CliStiT, ^SS^tt^ 1 9 0 tt. S^fi^ltM 1 8 

1 5 mm.t&m^mmmmi' 2000 'vcDfi^oia® a, 0 4 a iz^TJz ^ iz. mm 
Ml 7 0 f3iECD/^;u7.mfis 5 1 1 *fei*ft(^A;i/xiii?fE5 1 2^mv. i^m^m 
1 3 0 OH s ^±(Dm^^^mmm: 1 3 0 izmML. ^mam 1 3 0 ^m^tK^ 
^mi^m 1 3 0 cDss^t^^iBjtcj: 0 " 1 " " 0 " (^m^^nm-r^ 

:itiz^K>fft>n^o 

20 i3©;^nfem^o^*fflu«, ^mi^i 4 1*5^0^1 so (03) fc^msss 

figbfct^^gT, i»m^l 7 0t3lES/5:«M<75|gmSfE/i;i'7.S:gStLXlJ:i^t4mi 3 

0 <DH s &,±(Dm^^^±^it. ^m^mi 3 0 75tmfbs^-r^;5^s;5>^^j^-r 
^;inz^K)nt:>ti^o :i(Dm^. mmmi 4 m^isi 5 o^mcx^H'^- 

^tlfcMRm^m 1 0 1 <Dm.trim<DmtiZJ:K). " 1 " " 0 " (DIBttt^M 

25 ffim^i^n^. 

mxi:X. ia4B{c^$n-s "1" ^j:z^"o" (Dmm^mnziii^^x. ieco/iju 



wo 01/24289 



PCT/JPOO/06587 



7 0 tcsgb}t»'&tt, iHit4^si " 1 " o o o tc*f l 

xit^mm<D^^\tf3iif^ (AR2=o) . sfc, iEo/'^;u:;^msiE 5 1 3&^mM 
5 17 0 izmvftm^. mm^m " o (Dm^t&mM^^m.m^2 o o o i^jt l 

{ZcfetiT'bNDROttRltg-C^'S. *#:e<J{3tt, 04 C {;:^-r J: ^ MR^^ 
SBl 0 1 OffiStfiit#MJ£tn:Ri<i:<^^AR3Sr«iai"r'5::^ffifCJ:0m^S^* 

15 thitits mmmi 7 oizz-^jixmrn^m-rzL^irsiK. mm^m "1" ^^tis 

"0" ^m^th-Tzt^^-r^^^o zL<7:>m-^\t. {m<DU^ih\^miZBEm^nrcm 

20 ffitn:Ri<hLTfflVi5;i<h7!iW*Lli. 

^fc, ^m^mi 9 0 <i:S3ifi8^ti^ 1 8 0 ii^m.^^t>'^rzmmmmt. mm 
tti^i 3 oiiA^mzmm^tix^^xhJ:^^ 
^fc. mm(DMmi tmm\z. ^msin:^miBit^^2 0 0 oo^ijsjtti, sai^ 



wo 01/24289 PCT/JPOO/06587 



^^^4^19 0 (03) mm.mtfi^^m=r-(Dm^m{z^rc^o mnm^mi 
1 oii^u^mBmi 9 0 iiuxm^^^n^^mmi^mti.x\t. co, Fe* 

7S:«Co-Fe, NM-Fe, N i - F e - C o^^^cD^ffiisfd^jgnTViSo i|# 
\Z. Co. Fe^fcttCo-Fe'&^7&t;^€r?5:MRitS:f#S(Z)C^(.i(Z)"r. I^IK 
5 ttMl 2 OiiO^SCttCo, Fe*}fettCo-Fe'g-^&fflliSJlt*ts^L. 

Co. F e^fMCo-F e<D^itm-^&^:i^^^. JzDtff^V\^^, 
10 mrc> MIC. XMnSb (X«Ni. Pt. Pd. C u(D-5-^<7)^7a:< <i:'b — 

mnm^mi i o^SckrmisttMi 9 o ti^Tfflu^nsKft«^fis<4iKtbT 

it. MFezO^ (M«Fe. Co, N i e>a«tlS 1 Sfe U < 2 Sfi^JiO 
15 TuM) tm^l^^^o lltl^itttmmmi^^'^^mi^^^^l^. Fe-richJCJt 

^Co, N i - r i c h«@je)TigiaM75^*fi5Vio C o - r i c h (i^K^S 

iSSfiSH^Mi 1 o*5«krx^atti^i 9 o*5f#^ns. 

j5:*5. 1 3 0 (D±^<Dimmit 1 n m£i± 1 0 n m&TFAm^ bV^. 

mmtLXit. ^mmii\^X^mm'^^m<D I r -Mn, Rh-Mn, Ru-M 
n. C r-P t -Mn^d^^D. fi8^4»Tj^^-rs d tJCJ; OSSSSttl^ 1 9 0 t 

Ni-Mn. pt - (Pd) -unm\tmmit<Drziib(Dm9B:mf)^!i:-mx'^^A^. 



wo 01/24289 PCT/JPOO/06587 



a-F ezOg-^N i O, ^^l\ttLT03 (L«C e i&l^<^&±^7C^2r^L. 
T«Fe, Cr. Mn, C o Sr^f . ) ^ffil^^S d <i:75W* bl^i, ^m^O^Sl^i 

^mir(D^mmiz$>rc^o ^nm^mi 3 o l\^x. co^fc«co-Fe, n 
i-Fe, Ni-co-Fe -^^mo^ummnxi,^^. ^iz, ^mmi±m 1 3 

OiiLX. N i -Co-F eMSffil^i*»-&»C«, 
10 Ni^COyFe, 

0. 6^x^0. 9 
O^y^O. 4 
O^z^O. 3 
05JlTpmfi)cit<^N i - r i c hO#[^Kttl|g, 'bL/< 
15 Ni.COy.Fe.. 

O^x* ^0. 4 
0. 2^y'^ 0. 95 
O^z ' ^ 0.5 
©Co- r i c hm^m^^^<Dt)m^l'^-^o 
20 ;itie»OSiafiK®l«-fe>-lJ— H^tbTS5R$nSi£JKM#14 (IX 

1 0-5) ^^T-S. 

(Siii<^j^a8 3) 

0 5 A, 13 5 B43ckt;f0 5CtC*%Bjro^M<OJ^^3C*5lt-5MRAM7=^A'-r 
;^3 0 0 0<£^-r. 05 MRAMt'AWXS 0 0 0CD±®|2IT^0. 0 5 

25 B«, MRAMt^/W;^ 3 0 0 CO— SU^^Sr^-r^^ST?**., ^SSOJg^i 1 *3 

«kD^'2T-^b/ia^ffiia^mtett^Ti 0 0 o*5.kz>'2 0 0 0 iim-<Dm^mm 

19 



wo 01/24289 PCT/JPOO/06587 



cn?». MR^Tasioo (10 1) ^^mmzxmLx^^^^^. ^m<Dm 
mzjt-cxBm^ i^rdt^Fi^m . n-r^^-^j^^^r^itnr^^-^m^izxm 

3^$nt#S. ^ftURmirUl 0 0 (10 1) lC;fett'5®F^?^Jbitt, 

1 7 0 iCcfc-sMR^^aJ 10 0 (10 1) -^(Dm^mfsim^mu 

5 C{C*5Jt'5^Sh*5<krJth' (^mi^l 7 0(DMmmi^<Dp^(D{}?'f3i<i:hl^ 
10 CD^fCiSttS^ffi&^-r) *«iJ£^T?&SCl<!i*W^bti. ^SIKl 7 O^EKr®?^ 
2K»c:*3ViT, Mmh^^ZSh' «, MRf^TSBlOO (101) t^fFSjf S-ffl 

#«l^i 7 oo»r®?i^*^&0 5 C{::^$ns<k^;^j^tfe<i:"r-5::<i:tt. ^mfii 
1 7 0*— ^^l::Sitn'5 113513*5 1 iT» MR^^SKl 0 0 (10 1) iZi&i^-r^M 

100 (10 1) i,zm^wM^nx^±x0^v\^^o :i<Djzz)ummt. mra 
MxA*-r;^3 0 0 o(DWLm<t\zw^x. mmmi 7 o<Dmmm^(D7:^^^ hit 
m^m^) ^myr^mzimiziff^i^i^^o 
z<Dm\zmnwM^^m^<n'^m'^izits mr^^ski 00 (i 0 d p^(d 

/^saMtc-r-5)c:<i:iCcfcD, m.^vxmm^nr:immmi 7 oi:ir>x^i 5 o»3 

-fe>xi^i 5 0 \zx9^^-^i±^m^iifimi^j^izx iM 1 ty3i^:iiiA^mhmit 
mramt^/nwx 3 0 0 0 ti, nm<Dmm 1 ^j;tX2T?^L7^:fi8mffitn:^«ie 
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m.mTi 0 0 o^rcit2 o o ot:nnmzmm-r^:iii\zj:y)m^-^ti^, mm. 
^m^^mmm^i o o 0 43<fcr>'2 o o o«*ic, ±m<ocp puRmf-x-h^o 

mm.m.m^^mmmT- 1 o o i (c*3tiT«, mnmiSEmi 1 1 ^^mmmm 

mi2 1ii. iUCmttllll 3 1 <i:JCJ:OMRtfl^^l 0 27&«J^fi!c$nTli-5. MR 
10 m^Ul 0 2\t. -fe>Xi^*3<kt)flfy hiei<fe«lfi)ci-<5^mi^l 4 2*5j:tXl 4 3 

"7- Hi^Sr^HlfiK-rS^II^ 1 7 1 J&tMii^M 1 6 1 ^t/hUT 
MR^TSBl 0 2±gi5{C^tt?>nTti'5>. C:0=t 3 J^S 6 A{C^$tl«5^5^0a 

m.t&tmmmmmir 1 o o i c i pmr^^-c^^*. 

06 Btw^f C I PMR^^MGJfiSmffifet^SiimtHltS^^ 1 0 0 1 ?£|f 

15 ^mcgBSbTMRAM7^n-i'x3 0 0 i?5«si^$ns. c:oi#, =&?ai^eia 

mtE^m^f)mf^Mzmmiz-of3iA^nfcm^. mm.m.m9J}mmWim^<Dm^N^^^ 

^$n7it>. ^fz. MRm^mzf^m^umnmm^^ziizit. mi^^fj^MRm 
±3di<z5MRAMx/NWx 3 0 0 o:fecfcaf3 0 0 1 itm^^ism-T^tEmm^x 
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^ ^ oT, m^<Dmm^ism-r^^mmmm^<D d r a m <t itm:^ o 

^U2-nwzm^rciz^K)x^^. tz.^-v. ^mizuRAMy'/'^^ x^m^z-r 

mm=^^nmwzmm-t^'^^^tii^^o \^m^^nmwzmm^ 
^u-i^mo^s^mj^izmmiyXURm^itimnibn^, 7S:*3, ssa, 0 
10 SB is j:zm 6 B\z^^ti^r7-}^m (mmmi 7 o*fc«i 71) mi. 

m 3 *5=kr>*0 6 At<DMit<Dfttb. nt.rcitm(D—y7\^iz i^mEm-^nxi^^ui^^o 
nmmzmm^nrcL'7- }^miz-z)i^xi:i. m.m<Dmm<^mmizi^^^xw.\zmi'< 

::<Dii^m.^^nrz (n, m) mi&<DMRmi^^\zmmi'X^m-r^2:^<D^ 
m 1 \z7jk^n^mm.t&tfi^mm^m^ 1000 ^^t^TMRAMx/NW x^^;^ 

m^m^m^Km-^-^xmmt:m^ji,t^^x\t&^mz\tmmx$>^. ^fz. z. 
tiih<Dmmm=F<Dmm<om^tiiiyizmvx\t. (n, m) sifi^^Tfcpgif -s 

25 2 ^<DU—]^n (&^l^^\tU- \^mi:iL>xm (CUSit/tJUX^DitL, |5lL:< 
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0-fe>;^IS (t-yhi^) SrM^UT, (N, M) SiftcoSamj^^STM^^f S ;i i: 

0 0 (DT^izimmmj- 7 0 ^g2LTi.i^7&?, h'^^/v±^\zmv'chmt:>u^\ 
zL(D^z)f3:$mmm^7 0 t\^x. (m) -mmw- (i) (s) 

25 
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na^tCcfc <5 $ n;'t M R mir^&s^^(D^^mM^iS.U $ it -5 Jta* tc, (N , 

10 'bms5/^;ux*s5b, ^^-t^mnm^tin-^miyx. -eoj^ss^gM^-a-s;: 

15 mffiia^;^m^->-JUKJ16 0 2*5J:at6 0 3 (0 2 0 A) T©E*n;tgB^*«ll 
^'N"^ Hi:LTi!i#. 3-r;U6 0 7 S:^trtH#J^@ 6 0 5*5ct(yJ6 0 6 

mm^y}^tvxw)<^^\zm0s.^tix\,^^o ^^mz^rn:£. mmmmmmm 
1218 A~ig8 Dtc, :^mm<Dmm(Dmm4iz^if^mm.^mi?bMmmm^4 o 

amigta^:^IB1i^^4 0 0 0 tCi5(.iT«. MR^TgB2 0 0 7&^> ^Mmnm 
25 112,11 3*3«}:tJf 1 1 4<t:. IJclKtt^ 1 3 2, 1 3 3i5J;Dfl 3 4<i:v 

i±^mmi 2 2.1 2 3i3cfctXl 2 4 #fiSi4M2 2 2*3cfcZ^2 2 3 iCckO 
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:^mm(Di^^X'\t, mmm^mi 12.11 s^^zsi 1 4 tLx^mm^^e 

^n(Dmm^^<f^-\i:xh&i^>[^. ^ti'^tKDmm^^^x'hSii^^o dco^-g-, 

^ "0" , "1" . "2" ^^z^ "3" m) ^m^mtztt^x^^o 
mmm^^mmi^m^4 0 o 0(Dmmmt3\Bix$>K>. ^sA-iasDic^^ 

nS^^tC. MRmTgU2 0 0<?5?Kft:;^[BlA^— >tt4/1:$'— >*SOT, 1 
®l^M^tn:^J;^tBtt^^4 0 0 0 4 ^OM ( " 0 " , " 1 " , " 2 " *5«taC 
" 3 " ) SrlBIt^ -tif ^ :i -5, 

m^SSl^:^l21t^^ 4 0 0 0 lC:fel.iT«. ^mill 7 2 ^iSftn^/^JUJ^mdS 
5 2 K 5 2 2*5J:tX5 2 3 {C^oT^^fSJK^tCJ: D . SEMfiSI*!^ 1 1 2, 

1 1 3*3«ktxi 1 4^m<t^u^-&. mn^m^jhtSo ^mmcom^xit. 
m\imi 1 2 (D^mm^-m^h-^ < . mnmi^mi 1 4<D^mtiy)^~Wr±^^K 
::<Dt^. mmmi 7 2^mn^/-^)ixmm<Di;i^-^^mm-r^::tiz^o. m 
nmami 12.11 3is^zfi 1 4<D\^(Dmit^u-^it?>mnm^m^mn-r 

D\z^^izmnx. mmmi 7 2^iMn^/i)\^xmm<Dmf)mizizt<f3:-Dxi^ 

25 



• 



wo 01/24289 PCT/JPOO/06587 



wi^mvii. ±j^o.fc-5(c. MRm'f-uz 0 o(D&mmi:mmts.m.R2t<Dm 

^Tz. m^tai-izii^^xit. mm^i 7 2\zmiM^mv. MRm^U2 0 o<d 
&^m(Dm<t^^^mT^iiizj:K)n^xh&i^^o z.cDm-t. uRm^^2oo 

m^itm 1 3 2. 1 3 3 *5 J:tJf 1 3 4 {c:*3(.iXfc^m:'3*5"5-n^nSJ&: 

m\zm^^izmmi^. ^m^mi 32, 13 3*5<i;t>'i 3 4<7)f^T?, fis^bss-r^ 

'^<Dmn<D^^tiiV\t. ±M<^cfc3t3. MR^TgP2 0 0(7)Stn[{it<i:#MffifiiR 

^'D\Zs m&^m<D^^m^tKU-^^xm^^tm^-^xhA\^^o 
000 <D^m.yitk^^-t. 

12 im.m.mmmi z om) . a i {$¥mi±mmmi 2 om) , coo. tsP 1 0. 
2s (®HJKi4Mi 1 om) sfflvi (3iaj5)c»±TmTj:b) , ^'TtT./^^^mmz 

(la^-a-r) ±13. 01 {z^$nfccka;fe-9->H-f«y5^^-r^<^MR^ 
^gBl 0 O^f^MLTto MR^TSBl 0 Oc7DS:$:;^fi)cti, CoNiFe (15) 
/A IN (1) /CoPt (10) Tfes (:i(Dct:o;^^figM^0)UiBJ«wi3tiT. 

26 
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4^mi^mmmi 2 0 iii.xm\^^^n^^<tmNM'c$>^A I Nit. (N2 + 

(Ar) ) mmm^'C'Al^T./iy^^mT^Z.tiZ^Kli^mvrzo 

5 1 1 0 <^c o p t ^mmi'. mi'o^MR^ft^^u. mm^ 1 0 

0 Oe-vm^iyfzt:!^. MRtt:J*2 6%-T?feofe. H c T^^tlSMR*^^ 
C^J^^ifi^S Oe~10 0 OeT^ofc. :i(7)<h^O h >^;U^'&Mf«li, 

ia^:^aB<i^^i 0 0 0 ^f^MU;to -fe>x^*3<i:r>'k'>;/ hmmommm 1 4 0 

AuCr, T i/AuSfcWCu/TaSffil^i;t. MR^^gP 1 0 0 t^mSi 1 
15 7 0 t(75i^tC«C a Fa. S i Oj ^fcttS i aN**^^^:'^:. 

s-r, ^9 A\z7ri-r<kz>t3:/W7.mm5 3 1 s^mi^i 7 0 (.u-\^m) izm 

20 B±fi!l<?5y^7{3^-ria7&/i;i'XI|j555 3 2 SSlEb, 1 4 0 *5 j:t;f 1 5 

At) S^-^— (ARg/At) <7)i^mti. 139 B»T#J<7)i/ 

25 (^MCDJ^^e) 
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0 0 0 (oi^m:^m^^-ro 

2 0 0 O&f^IiLfc. 

5 mmi 2 Om) . N l o. zFe^. sO^ i^mn^l 9 O^) , I rMn 

m^m 180 1 vx<Dm^mmmmmm) ^m^^x. 

Nio.1Fe2.9O4 (15)/A1N(1. 2)/ Nio.2Fe2.8O4 
(5) /I rMn (2 5) oS2^^J«giJ^i-&J#r)MR^^g|5 1 0 1 &f^Mb 

10 MRtg^SPl 0 lOMR^-liSr^ia, SliJDffl^^l 0 0 O eXM^VtztZ.^. 

15 :^mM(ommxitmm\zs i o^^mi^^ftf)^. caF2*fc«A 1 aOgfe^iri^ 
±i&(D^'^f3::^mxi^m-^tirzmm.m^m^mmm^2 0 0 0(Diiif^$:ij>tT<7) 
s-r, la 1 0 A c^-Tck 5 Tfe/iji'j^mss 5 4 1 sr^mM 1 7 0 »cM i^x^nm 

20 ™ 1 3 0 Sr-^^rSjfzm-fbLfc, ^tiO^SM 1 7 0 tc. 010 B±m<D 

y^:7lC^-rct575:/i;i/X«Sl£5 4 2 ^fiitb, 1 4 l*3ctt/l 5 o^iii; 

xm^vrc$mm'^(Dmmmt (av^) ^^-^-ufc. mm^^t (av,) 

3<t:bT«^aST#. B)fM<OM^ffi0t^.&mieiSt^^2 0 0 0*^^31-If^y5:C<i:;5«5i- 
25 f}^-ofco 

mm<Dmm i ) 

28 
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0 0 o<7>f^M:^i*^^t-o 

2 0 0 0&f^lSbfe. 

5 iJ'-y-;/ MCN i 0. sFeo. 2 (tkSiSttM 1 3 0 ffi) , Al (#ffiStt*ei@ilK 

1 2 Offi) , COo. 75F e 0. 25 (SSa-ftKl 9 Offi) . I rMn (SS^aitl^ 

1 8 Q iz\^x(im{\L\^mMumm) ^m^^x. 

Nio.sFeo.z ( 1 0) /A 1 N (d) / 000.75^60.25 <5) 
/I rMn (2 0) ©S*«l)E£gB^^^i$^MR^^g5 1 0 1 Srf^Mbfeo TiiS, 
10 A 1 N«±a5©SI5l5a)?^^5T^bfe:^t£S:^ViTf^^Lfeo 

Ell U3, *|ISg(DJ^^C*5lt'5l^^i£^^mfait3^^2 0 0 0<Z5f^M:&j4O 
7P-f^r- h<£^-r, :*:||^SOJg^H^3^t^a^^S■^^^ma2ti:^T2 0 0 0 O 

f^M:j^^-c«. 3 oj&^j^fi)c$n (s 1 1) , ^mmmm.^\z.^^^T: 

im.'&L^m'^m\:.^'^^z.t.\z^yymmMmm \ 2 o*«j^j5Jc^n-5 (s 1 2) . 

15 ^^iKtt^iiiJil 1 2 0*. K^l^ia^tl^TSsrb^-B- (S 1 3) , i£^^lwJ5& 

CTiine)^?^^^!^.^^^^!^^^^!^!^!!!^^!!^- (S 1 4) o ^^{3. 
14^1 9 0 iS.fcrXSSSa'ttM 1 8 0 75^'J^J55c^n (S 1 5) , ir >X^*5c};C>'t: -y 
hJS (^mi^l 4 li&iiUl 5 0) *3j;tX'7-K«g (Smi^l 7 0) ;J>5^n^*n 

j^fiK^ns (s 1 6) . 75:*3, ;iti6(75#fii£Ks^of^M$n-2>iii#«» ^m<^ 

\±V (^mm 1 4 1 ^7t« 15 0) 1 3 0 CDJ^fiJc**; D WfwJ^fig 

f^M^nfcMR^^gPl 0 10MRlttt<£^ia, EPiPaif 1 0 o o&xmfL 
25 LTtiCl^, 1 2 AfC^-r«fc33^*gS^lri&^Lfe. m \ 2 f^^^XSm\2^ 
(Cfet^T. Ro«#^fi^tt^ii^Ml 2 0(DM;?d ^if- l . 2 n m{3*3ttS^*#{t:^ 
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□ «MRi;b (%) <&^To 
0 1 2 A J; 0 , :*:^M<D?^Sg»'«fc K) . M1^ti^< ^^'ftlfeigt^ 1 2 0 ^i^m^V. 

2 0 (-r;5:t?-^^Yb'^M) t'^uT. •^i^izmmmmm.^x'mMm^im^^ (s 

13) 0128 Iw^f J: 5 1 2 0 (onikmtm^ ^ 

©{£)^t-?-cD^©^fbXigi:&3^S{ClgS:IeI«IOiIUTlPlKtt«fiiSBil 2 0 
M-rs (SI 4) CtiCiD, 4#^40^3^^±^-«H4?5^*[^±-r^c:^:75^:«■;|&^^fc:. 

z(D^vi^^ii<Dm±it. mi 3A\z^-r^'Dfs.mitmm4 o otz-^^n, ^ 
tvxnn^^izmti'^-r^^fmiit<D^^±f3i^^4 o ssr^Yk^-e-, ^Yt^^SK 

m^4 3 5 fr^ZLtiZJ^^X^<tmm4 3 0±f*:«)^eaf4Srr6]±$1i-SC:i:7&< 

30 
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5 - (o) icT«ifi)c$n-5. cicT?. N^Ss^Tc^, (o) \tmt^mz^^n^ 
10 000 <Di^m.-^m^^-ro 

200 O^&f^MLfeo 

^^^'y McN i 0. bF e 0. 2 (fUcKattmi 3 offl) . A 1 (4^mi±immm 

1 2 Offi) , COo. TsFeo. 25 (^mi^mi 9 Om) , P tMn (S^JSttM 

15 1 8 0 i:vx(Dm^tmmmmmm) ^mif>x. 

N i 0. sF eo. 2 ( 1 0) / (A 1 -N <d) /A 1 -O (D) ) n/Co 
0. TsFeo. 25 (5)/PtMn(2 0) (DS2^^fi£g|5;«-S-it-^M R^^gU 

20 ig 1 4 tC. 2^Slllfi(^J^«itC*5tt-5fiS^ffitrE^mg5tg3^T2 0 0 0 <Z)f^S»::^&<^ 

1 3 OSrJ^fiK (S 2 1) l^atiSfeigfc^l 2 O<1:LT01 5 AlZ^fcfc-^TS:^ 

<tf^m4 4 it:mm<Dmmi5(D:^mx^-rf^mi. (322) . m<t^m 

25 4 4 l±t3^'fk!gjM4 4 2 tbTA 1 -0&fi!tl^$-a-;t (S 2 3) , COJi-^. 
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*^2fSoj^M{3i5(riT, $¥m^^m 1 2 0 s 1 nm&L±<Dm^\zm^vrcm 
5 ^izit. ntt2Kk±(D^^iii^x^it<^m4 4 1 ^^xmi\:.mm4 4 2 ^^'f&m 
mmvx^miimmmi 2 o^i^m^i^fc 024) . iio^-^. ckt^m^o. 3 

- 1 nm. DOfa=£ 0. 2-0. 5 t UT^ait^gli^ 1 2 0 Of^MSrfro feo 
^C, ^^Sttl^l 9 043«kt/fS^fiSi4Bil 8 0S:J^J5)SU (S2 5) . ±.>7.m 
(^^1^1 4 l*5j;tXl 5 0) ^^XSU-Ym ( 1 7 0) 

^fc«-k>;5^im (^mMi 4 5 0) 3 o(Dm^^K>m 

\zm^-^nm^. sfe. ^^tmm4 4 1 o?^^j;DMi3^Yk«^B^4 4 2?5«j^fi!5$ 

15 tlTfectVi. 

m4 4 2^^zsmtmf^4 4 nzxm^-^nx^^^o ms^^mvx. z.(Dh^. 
$^^iimmm 120 (D±Tizm-r^^M^^m: iso i^^zmmi^m 190 <Diss 

fcKlSitm 1 3 0;fe<i:t>'3^m'l4M 1 9 0 ^^•rtihmt^x$>^m'^\zit. @ l 

5Biz^'r^z>iz$mi^mmmi 2 0 ^m^-t^<Df)mt.v^^o ^tz. mi sc 
±T\zm-r^^nm^mi 3 o*5cfct;f^iKi4ii[i 9 0 (Dmmzft:^cx4¥miimm 

25 ^12 0(Dp|M»C^S-r'5^oaii&.il*^T'5CD75«»*U^i. 
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1 0 0 ^m^tvrcmm.mtfimmE^mi^3 1 0 1 (Di^m^jm^TRTo 
f^sibfc, p- 1 - Nmrno^f^mtmi s 0-^2 e ox:xn^fz mmmiz\t 

5 *<j2 2 0t:) . PM. im. N®OJ?$tt. -€-n-6n, 3 0~5 0nm. 30 0 
~4 0 0 nm, 3 0 ~ 5 0 nmlffPMb. ?g^Jg4^{CJinX&ffoJt. f^MStlfc 

f^iiU, 0 7 fcl^-Tcfc 5 TSriSmSfa^mtBtt^^ 3 10 0 &f^M LTto 
rJ'-^-;/ hJ'N i 0. iF 6 2. 9O4 1 3 0 ffi) , Al (#mtti^ 

10 mmi2 0m) . FCieNz (^fiSttmilOffl) S^ViT. 

Nio.1Fe2.9O4 (15)/A1N(1. 2)/ Fe^eNz (10) 

15 ^iiF75:#Si14^^3SUTl'i-5C<hd5*:)*>o^. AlNtFCi 

iiaMffifii^mtait^^3 1 0 o^M^tLx. mi 6A\z^-r^z>izi^m^n 

20 mi 6 AiZ7jkTmm.m^^m^^m^ 3 1 o nsi^^xit. s«i o±iz. mr 
1 0 0 h^^mmmi- 1 o <i:/^>^j^j5K$nTi.is. wmMn=f- 7 o liPM 1 1 , 

^3 1 0 ui, MR^^gui 0 ot4^^mmi^7 0 iz^mm.mizt&mr^rztb^ 
^zs^nibiii^^ii^mmmzi^fi^'t^f:i6biz. mmmi4o. i5o*5j;r;ti 

25 5 ltn>^i7hmi 5i:^m^Xlf^^. $ 6{Cia^^ffifet^mBBti3^^3 1 0 1 
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5 Sfe, ^mi^l 4 0. 1 5 0:feJ;r;Jl 5 1 {C«Au*ffiV^ Smi^l 7 OtCti 

AuC rSrffl(.i^, MRM^^l 0 Ot^mMl 7 0 -hc^^fiJlitC^y^X'TC V 

10 09 A(c:^'r«fc^;5:Ajw;^mss5 3 i^mmmi 7 0 (^-H^g) 

At) — U;^. mn^fb (ARs/At) CDi^m«» S9BOTffl!lOi?^ 

^fz. j^^j^^^7 0 tbT«. mji^ommommi oxmm-r^M- I -s 

20 t)0(CMR^^SI51 0 1 (03) 75^gBg$nT'bJ:l^i. 

SffitiJt*^, FeNx (0. l^x^O. 5) . ^^VifiFeMNy (0. 
5^y^l. 0) (fzfzV, c:n?©M«Ta. AK Ni, Pt;fe,kUCCoO 
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^ mi 



^ NM 


m m 

Cnm] 




^^ffifit [O 
hm] 




BN 


3 


0. 64 


13 6 


2 3 


I nN 


3 


0. 6 4 


10 4 


2 1 


A 1 N 


1. 5 


0. 6 4 


9 0 


2 9 


A 1 N (O) 
♦ 


1. 5 


0.6 4 


16 5 


3 2 


A 1 N/B 
N (O) * * 


2 


0. 64 


18 0 


3 5 



(f^, MRsg^gPttN io. siFeo. 19 (2 5) / C o s F e „. 5 (4) / N 
M/ FeieNa (5)/ I r M n ( 2 5 ) tCTJ^JSKbTt.) 
* (O) \t^it^{t9}km<DM 

3 10 0 (0 7) Sr^tUfcmm^fet^miHit^^ 3 1 0 2 CDfPS:*r^feS7R'r, 

|g^3 1 0 2Sf^Mb>S:, 

^-y.^ htCF e leNa (DtSa'ttl^ 1 3 Offi) , A 1 i^mi^mBm 12 0 
m) , Fe leNj 1 9 0 M) » I rMn iK^m^mi 8 Oi:bT<D 

FCioNj (10)/A1N(1. 8)/ FeiflNa (5)/'IrMn 
(2 5) OS*:^fi)cSU^i-^}t-DMR^^B5l 0 1 ^f^Sibfe. 
^^5. AlNttECR (mTlJ-'f hP>*'©) ^m^^^:f^XT^mzjz 
Of^SUfc. HtC, COMR^^gUl 0 l±{wA I SfcttC r *fettT i 
Tn>^i7 hm 1 9 2rJ5£^b. Zl>^C7 hmi 9±{Ca -S i S^l^iTM- I - 

35 
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smm-t<Dt^mmm^7 i^n^mvrzo s im (se) i mmtm am) i 

5 or) . 

^^5. A 1 NiF e i6N2<i:<^^®^S^L'!'^'i:^^^' ^m^Wi\t±^\Z^m 
AS. 

10 ffs$nfemfiffifiT:^:^i3iiiJi^3 1 0 2 (DURi^ii^^u. wmm^i 0 0 
m-^mmit^^^ 5 w-y^-?^ ^a:<— h;i/T^ d v h >^;ug§'&< > t!-y 

^rc, mmmi 5 0 tbXT 1 N^m^^fco T l N«F e i6N2<i:ief4*^A< 
20 fi8ftl{«taS:*«j2 0%{£M-rsCl<i:75«-e#fc. 3?^]^ 1 7 0 fC«A u C r 

25 ^-r. 01 0 AfC^-fsk^TS/'^JUXmSlES 4 1 SrWmi^l 7 0l3S5UT«>:Kfi8 

36 
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5 4 3 tUT^a-C^, mM©J^^J£$i^;^nBti^? 3 1 0 2 75^^3KT^fcZ:<i: 

(mm<Dj^mi 1) 

^mm<Dmm<Dmmi i<i:UT, ^ifS<^j^si4t?5^b;tMmacta?^^iBti^^ 

10 4 0 0 0 COf^M^S^i^S^f . 

mfB{tm^4 0 0 0<£:f^Sbrc. ^-'^y hLL-X. ^Mmi^mi 3 2. 13 3 
*5<tCXl 3 4ffil-N i 0. ssCOo. zFCo. 12* #^14^^^ 1 2 2, 1 2 3 *5 

2 4^1:: A i > ^Tz. ^n^en^mtiom'^mnmi^mi 12, 113* 

15 1 4ffllw.COo. sFeo. 5. Co:feJ:rXCOo. gFeo. i^ffiVi, MR^^ 

Coo. gFeo. i<COo. sFeo. 5<C o (DJIlM{C;5:oX(.i-2). 
f^Mb}f5:MR3g^g|52 0 Ott, N i o. ea C o o. 2 F e o. i 2 (10)/ 
20 AIN (1. 5)/ Co (15)/ AIN (15)/ Nio.esC 
Oo.2Feo.12 (10)/ AIN (1. 5) /COo. sFCo. 6 (1 5) 
/ AIN (15)/ N i 0. esCOo. 2F Co. 12 (10)/ AIN 
(1. 5)/ COo. sFeo. 1 il5)(Dm^X'. 3m-^7 ^M^LX 

75:*3> A 1 Nit±m(Dmm<o]&Wis (D:^mxi^mvrz. MR^?gB2 o o 

25 <Z)MR#ttS^ia, EPJna^l 0 0 Oe-ClSI^UySKl:::^, <i:bT(Z)M 



wo 01/24289 PCT/JPOO/06587 



5 gU2 0 0 7 2 tO^iiktClttS i Oz^m^^Xl,^^. 

±$cL<D^ofs.:^mxf^m-^nrz.mmm.ifi^mmmmi'4 o o o ottf^^^Tt^ 
^■r. 01 8A{c^f«fc^{c, 7 2 {c/t;i/x«dfE 5 5 i^mvxmn 

m^mi 12, 11 3iSj:Ul 1 4Sr-:^lRl{cmYl:Lfeo ^(3, 01 8B(0±m 

n^n(73jigMsstiM 1 12. 11 s^cttxi 1 4<Dm^b;^fRi^)ii#{cs^$-a-, 
15 :^^m(Dmm.^mfiij^mm.m^4 coo tc^feViTts, 3ss;^A*-r Tx^EPun-r 

(llJSOJ^Si 1 2 ) 

01 5A*5d;t;t01 5Blw, :$imm<Dmm<DJ^mil 2a:bTMRAM7^/W;^ 
20 5 0 0 0 Sr:^f . 

MRAM5^/\*-rx5 0 0 0 f)m^^—D—D(Dm%^tn,M^m^^i^x> 
(Dmmi ox^Lrzmm.i&tn.^mE^m^3 102 (01 6b) ^m^^rzo 

1 0 2$f^sLfe. 

25 ^-yy htcN i 0. 1 F e 2. 9O4 (^nm^mi3om) . ai amnkm 
mm 1 2 0 ffl) , F e 1 6 N 2 i^mi^m 1 9 0 ffi) , i r m n i^^mi^m 1 s 
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0 iivx<Dm^t^^nmmm) ^mi^^x. 

. N i 0. iF e 2. 9O4 (5)/'AlN(l. 2)/ Fe^^N^ (10)/ 

1 rMn (20) ©S^^fifeSB^^^T^MR^TSB 1 0 1 <£f^^L.7t. 

JSC, COMR^HTSBl 0 1±{CA 1 i£fflViT3>^^ 1 SSr^jgtb, zi> 
hmi 9±»3a-S i ^^(.iTP- I -NSI^-g-O^ilSJ^^^? 1 &f^ML/ 

fco 1 6B\z7jk-^n^4^mmm'j'7 i<ds im (ss) i s 

4¥mmmT7 loi^mitmi s o~*«j2 e o-cTfrofe (A^6<jjc:tt3js«j2 2 
ox:) . PS. im, Nm(om^\t. ^n^n. i^i 0 0— ij8«j2 0 0 nm. mi 

0 0~^2 0 0 nm, *«J5 0 nmiibTf^MbTt. 
3^*5, A 1 NtFe leNatO^M^m^LfctJl^, l?-®t^^Ji;^^{C5Ftt 

f^^^nfcm^ffiirc^^iHit^T-s 1 0 2 (DMRi^i^^^u. mum^i 0 0 

m-tmmit^^t 2 C^n:^— 0 , h >^)V^^-f > ^L—^yTs 

\m \ 0 0QT*t3fc. ilOi-57&:i^ViMR#tt«#i^J^^^ 7 1 f^Ml^OM 
mti^. j^SUT(r^-5feO<t#;5t?,n«&o t#^n:tfiSaffiJa^*IB«^^ 3 1 0 2 

tg3^T3 1 0 2(7)mssEnjpt35fc*r'5iiosmjBEittttcD^ibtc:^rR]ttS:#Jtbn;tc: 

*SI2ifiO?^S|{3;feJtSMRAM7^/\*-f 5 0 0 Ott. ±IHO«fc-5 tcUTf^Stigf 
nfc^S^<D?(Smffita^^tB1icl^^3 102*^ 256X25 6 Off^m{3gBg;3rn 

-£> c i (3 ck D -^fiS ^ nr V i -5 . 
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mn OtUTJiAuC r i&ffllK MR^TSBl 0 1 i^^^l 7 0 <i:®Mj&tC 
5 mnmi 4 5*5J;CXl 5 0 (H u/ h«S*5J:0^-fe>X^) . 7 0 (>7- 

^mi^i 7 ofiMR^TSU 0 1 offiiMtzsee^nTiis^^. mram 

fn^T.^ 0 0 OO0^»3J;-5lftig*^a{C'rS75:ae>tC. 1 7 0 

10 n-SMRAMT^^NWXS 0 0 0«, BI 1 9 BJC^f J:-5 {3, 1 4 5 <t#m 

Ml 7 0 i:7&^MR3^^gn 0 i\zM\.xn—:fjmzmm^n^o :^^m\z 
*5iiT«, lai dAiz^-r^ofs:. mmmi 7 o/O^mrs^^sbi 0 icDrnm^zuA 

g$n'5MRAM7^AM;^'b^J5)&$n^#5. ^m^l 5 0«i:#m^l 7 0 

IS ^Tz. THl-'X}t^ffiO>^'1'u/^SIS4 0 1*5J;CX4 1 1 m^^aig|54 0 2 

*5«kC>*4 1 2*t, lai 9 BtZ^f.fc^fCSBS^nTl.i'S, ;^-r -y^SM 0 1 *3ck 
0^4 1 1 {CJ:0^£lcO«m^l 4 5, 1 5 0*5cfcZ^l 7 O^'jl^^n-S, ^7t, 
(i^«img|54 0 2*3iat4 1 2JwJ:oT, #^mi^©^dgMSfc«mjEM75^«^tb 

20 MRM^^i 0 i^(Dmm(Dm^ji-^iz-z>\^^x\t. mwvi':^^trm^ii^m 
m(Dmmmi 5 o^Sctcxi 7 oic^n^nt-gftu, %^T'5'&fi£<^sa^{cj:oT. 

i^FJtCDMR^^gBl 0 HZM\^X<D^m<t^mi^M<t^-^^!lt\ZJ:K)rft:)tl^o 
25 ffiSc(DlE1t4^^(C&'5MRAMr^/t-r;^6 0 0 0 [ZM'T^^^thLmi^^&.T 

<D^^\zmmvfco 
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j^-f •;/5^gi54 0 1 *3cfct;f4 1 1 {c<fco, ^M<Dmmmi 45. 15 o^,i:zj^i 
ai Uiif^T&tN D R oi!jf^T?afes <i:*im^$nyt. 

CniE><DB^lZj:'DX. 2^%§g©MRAM7*A*-f X5 0 0 0 t 
10 *«5J";5iofe. 

1 0 2 i£^U;t7&t, #^J^I^T7 1 ^0 1 6 A{3^$n^#^J^^T7 0 
(7)J;-5tC?^fiK, S2SUv -eo^, MR^^gKl 0 IS:®! 6 AfC^^ns^^igg?^ 

15 J;CXMRAM7'7\WX<£f^Sl-r'5C:i:>i«/lI*S, ^fc. 7 1 t bT«. 

Ci6nt#-5. ^yS:. MR^^gUl 0 1 CDf^*p 0 JCMR^^gB 1 0 0 (01) 

20 (^m<Dmm 1 3 ) 

1000 of^ia:^&s:^-r» 

1 0 0 OSrf^iSiLTt. 

25 01*#SSbT, ;^/'^>;/^U>:^0:$'-'5r'-;; htUTCOo. 2N i 0. esFCo. 

12 i^nmiifmi 3 offl) , A 1 (.im^mmmi 2 om) . coo. 9F eo. 1 
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immmi^mi i o^) , coo. zsP t o. 2s (mnm^mi 1 o^) ^mi^^. 

0*f^®tL/i. MRI^TgPl 0 0O»2^:^J^ti, CoNiFe (15) /A IN 
(1) /CoFe (5)/CoPt (25) T^So 

5 ^nm(DmWivu. mnm^m 1 1 o c o f e /c o p t o 2 (brntSc. 
s is«±{ccoN i F e sJi^K^-a-fc. ^m^^mmmi 2 otux. 

(Nj + Ar) IgtK^tf tC:feViXA 1 &X/^^/^figfll|-rs JlitC J; Df^Slbfeo 

15 i^mmmi 2 o±izcoF e^^v^cop t^mm-^'^fc. 

MR^ji^ckOfeiejt^RjtTfabofco He iiLx^-^n^MR-^^^c^m^mt 

20 5 Oe~100 Oe-e^-pfe. z:(^<i:#ON>^;HI?^MS»i> *3«t-e2¥ 
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a^ffitft^miatt^T 1 0 0 0 s:fPML/t. •t>:^u^^zs\:fy hmm<Dmmm 
1 4 oisitKi 5 oj'ttp t *fc«Au&ffiir^ u-]^mm(Dmmmi 7 oizit 

5 A 1 . AuC r, T i/Au^fc«Cu/TaS:fflti;fc. MR^^gPl 0 0 <i:3l 

mmi 7 0 t(DmB\Z\tC aF 2. SiOzSr^tiito 

. ±IHOJ;^;^;^^£-Cf^M$nfea^ffiJrL^miHl!i^T 1 0 0 0 <Dmi^^&.T<D 
*-r, BI9 AtC^-rJ:57S:/'^;W:^^SS5 3 ISr^Hail 7 0 izm 

10 uT^g^attiiii 1 0^— ;^fRi{ca<bUfe. Aiz. -pitKimmmi 7 otr, 09 

B±m(Dif^yiZ7^-r^ofSi/'^}V7.mM5 3 2i&fii!L. ^SMl 4 0*3j;tXl 5 
At) S^-^ — Lfc. m&^it (ARg/At) 13 9 BCOTiHUOi^ 

1 5 m^mm^ 1 0 0 0 t)^mmx^rz z. t.-ffim^^ft. 

(mm(Dmm i 4) 

000 ©f^StT^^S^-To 

5 t mm<D:^i^X\ El 2 0 A:fe<fcOT 2 0 B fz^i" J: "5 ;a:ffi8l 

20 m.mmbM^^y h e o o o ^f^MbTto 020 ak. m^mtfiMm^y h e 0 0 

0 (TD^^EI . 0 2 0 B 0»f ® la b T t i ^ . 

Co. .2 (^nmi^mi 3 o^) , a 1 ($¥m^mmmi 2 om) . coo. 75F 

e 0. 2 5 i^m^m 1 9 0 ffi) , I r M n iK^m^m: 1 8 0 i: LX<Dm<[:m^ 
25 }f|l$)J»ffl) ^m^^. NiFe (20) /CoNiFe (8) /A 1 N (0. 6) 
/CoFe (6)/'IrMn (25) S:*:m75^€>?a:^MR^TgU 0 1 i£f^ 
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HlJnfiS^lOO OeT?afJ^L)t«i:C15, MRittt:fe«k-?-2 5%-efer3fe. 

;iOck-5/^MR^^g|5l 0 1 ^mX^mm.i&tfi$J}m^y H6 O O O^fPMb;/^:. 
132 0 A^i:tXl2l2 0 Bi£#.^LT. ig^mSJrL^^^*;/ H 6 0 0 0 «. Al, 
O, • T i C€:ifig4^i-rs^i^flc*^e»fiX«;^^'f :$^ffi©S«6 OIL. 
10 H^6 0 2*3«kCX6 0 3 N i F e'&^^i^JSlcSIS&fiS^Se 0 5:feJ;tX6 0 6 

6 0 8 iiSr^iA^. '>-;UH®6 0 2*3J:Z>'6 0 3 C0^/P«^n-^*ni wrm?* 
-5. I2^m@6 0 5, 6 0 6(Z5KJPtt^n-en3 /im-T^S. A 1 ,0,35^ 

e>fiKS=^ru/7'©6 0 8©^/Ptt, v—Jl-K^e 0 2*5«krX6 0 3^:MR^TgB 
15 lOliiOrBlTO. 1 Ainm?*0. fB&«S«l6 0 5*3«fcCX6 0 eftlTttO. 2^4 
mT*5. 5 0<hia^fiSS6 0 5(DKRi«|«j4Mm"Z?fe-5. 3'f;i'6 0 

MRM'f-Ui 0 1 iti^—JV}^m6 0 2^5J;CX6 0 3 f'gtwa2S$nT:fe 0, 
25 ^fc. 0 2 1 A*5J:t)f0 2 1 BfC^i-.kat3, ±l20fiSmtt£it^m^!y K6 0 

0 o^m^fzmm.T'^ ^^m^7 0 0 o^i^mLfzo m2iAit. 



wo 01/24289 PCT/JPOO/06587 



a^lB^I«#:7 0 1 fiCo-N i -P t -TaJS-&^;5^^,gg-5o mm^tn^m 
^ y H 6 0 0 0 mm.^ y 7 0 2 {Ccfc 0 n, y 

5 7 0 3{CJ:DIKIi!l$n-5. figtmJgfix^m'V':/ H6 0 0 00>h^->i7i|§tt5 Aimi: 
Vft> ±IEcDJ:-57a:«lfi)£&?K^x^X^^S7 0 0 0«» 0 2 1 B tc^RfJ; "5 
SMUG'S. 

:*:^HJCDl^^ffitn:gS;^^«> H 7 0 0 0 tJ^JlSCDC I P GMR 

n.^. 2^SiHjC5±T05SgMOJ^«8*T?^bfcMR^TgPl 0 0. 10 1. 102 
15 i5j;r/C2 0 0tt. 2|w^Jfi<©Jg^t|Bl^J', a^ffiit^i^'W Hi:LTfflV^SC:<i: 

25 ^^ftits t!^n^znmti/^^—>\ziQ\^^xhmm.\&.^^^u^m=i'ii^tm%^ 
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mz. ^mmizii^^x\i. ^m^mmm^^<m^^nm[:<^<Dm^'^tD'inz 
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1. mimm^is^t. 
10 m2mmm^^zfm3mmmii. 

15 

3. mmmi^mnm^<^zsmmm2^mit^o^p:^<i:h-:^*^. pe^fei 

4. Htrl2ll2«mM*3cttXll3#m^CD'>;^< i:t>-;^d^Sft:%2:-&tf. 

25 

5. mtim2mmmii^zj^f^3mmm<D(i^u<t'b~:^f)^T i N^-^tr, li^ 
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ihTSt^. il>/^< <i:t>M-N- (O) Sr^tf, W^OlBffl 1 (ctBic^a^igfii 

1 2 . ^iBn 1 ^mBmA^m^tm^Miz-^t^. m^(Dmm i fciBi^^i^mffiei 



1 3 . mm<Dl^m 1 2 fClBlcO?Smetr[5«i;^IBli:m^<7)itit;^fe-C*o T. 
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5 

1 5 . HtrsBH 1 ^mi^m^j&^t^m s oxsi:, 

^mzn^-r^. it^oisffl 1 3 iztEm<Dmm.mm^^m^mi'<Dnjt:^m. 

16. MI5^ ll^«8H±]K«, ^<i:UTM-N<£^^»., MIBH 1 I^^K^4Bi<7))el[^ 

15 

1 7 . it^o$5ffl 1 6 izmm<Dmm.m.m^^Mfdmmi=-(DmM:^m^$>^x. 
MiHH 1 ^a-i^iKs. ^mnmm.'piz^^^xmE^m7cm^^it^ii:^z.nz 

1 8. MI2^1<73X@<hft5ISII2<DX@<^f*IcOi>7i<<h'b-;^*«^^|5IffJ5:t) 

25 

19. mmmi^mi±m^^0^-r^m3(Dj:mt. 
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2 0. mmmitm^mit. ^tvxu-N^^^. wian i i^aitaif^tcM 

2 1 . m^(Dmm 2 0 iz$^^(Dmm.mfiS^^mmm^(^mm:^i^i^^ ^ x, 
mmmi ^m^m^. ^mmm^^iz:hi^^xm^^m7bm^^<t-^'ii:^zLii\z 

2 2. itfiam 1 (Dxmiimmf^2<Di:m(Dm<D:i>fs.< ii'h—:^t>mf»,^nfsit> 

tii>. m^<Dmm2 nzmm.<DmmmMi&^m^m^(Dmit:^mo 

IS 

2 3. HtrlE^l^^attM^J^fiK-r^^SCDXgi:, 

sHic'S^-r^, i»^o«5K2 1 izmm<Dmm.m^^Mmmmi^(D^m:^m. 



25 



2 5. mj^<Dmm2 4izmm(Dmm.i&ifi^mEmmf-(Dmimyjm'n$>^x. 

so 
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5 

10 tjiga^2^mttii?£j^fig'rs^4©xgi. 

2 9. ^gaCDlgll^ia^h, 

25 A^mta 0 . 
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5 mmm^(Dmmmmiz^^n^m^<Dmnm 2 mm^m(DP^<o(i;^u <iihi^ 
TVis, $m(Dmm2 siz^mom^mm^Mumm^o 

10 

3 1. mm^^(Dm2mmi^m(D^n'en<Di^mti(D±^-^-AK m^iz^fs:^ 
TVi<5. m^<Dmm2 9izmm<Dmm.m.tfi^mmm$^^. 

3 3 . mmm^<Dm 1 !Si^i4ii*5<t t>'t5tE^®igc<Dii 2 ^at£M<7)f^o^i>^ < t 

20 

i»^(D«5ffl 2 9 izmm<omm.m.tfi^Mmmm=i'. 

35. StflSmi #mM43ck^XB2#m^Oil>;^< <l:'b-;^7i>tT i NSr^tf, ^ 
25 McDWim 3 4 (Cf2@OiS^j£iri^:^IBtg^^, 
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3 6. mBm^<Dm2^mi±^<D'J^^< M^AI. B^JitXln 

(Dm(ocif^u<thimm<o^m7tmiii^. N^^mTtm iii^. (o) ^mmmt 
$BH 2 9 \zmm(Dmm.m.m^m^iM,mi^o 

5 

3 7 . hGIH^S^O^ 2 #^m'l4^CDi>^ < 1 1> 1 ■CJld:, #^?^tt^MSS'fb^-&S 

3 8 . mtBmik(om 2 ^mi^mo^^u < i: 1 ^ft^s^tf . it^oie 
10 H 2 9 tciBmwfismttEia^miati^^. 

3 9 . »^(0$&s2 9 izmm<Dmm.t&tri^^mmm'^'S:m^m'^^. m^<Dm 

15 

4 0. mi^m&mh. 

wisM 1 4^mi^mf}^'pf3i< ifefgrt^js-^tr, iK^SK^m^^. 

25 ^ts. m^o^m4 oizmm<Dmm.t&ifL^^m'f; 
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43. mmmi4^m^Jm<Dm^f>^0. 5nm'-4nmT25S. a^Oi5ffl4 0 

4 4 . wian 1 ?^a<4^7&« A 1 N ^^t^. m^<Dmm 4 0 izMBm<Dmm.mi^ 

^^^^ T'o 

4 5 . WIS^ 1 ^^att^Ti^B N ^^tS. if^OfiSffl 4 0 {CfEtcCDfiSmfifii^m 

4 6 . m^m 1 I n N ^fe-^tf, is^<^iisffl 4 0 iz^m<omm.^m^ 

4 7. MIBH 1 ^^fiStt^li. MSA K B*5J;LN'I nOl^CDil>7S:< i'b la^i 

cD^jSTc^tu, Nss^Tc^ib. (o) ^m^^<\:.m'piz^^n^mm7zm 

ii-r^ii^. i>;5:< tfeM-N- (O) Sr^tP. I»^(Z>«SBB 4 0 {CgaiKOiai^ffi 
4 8. WIB^ 1 #fiS14^JS&^<b$-B:'5c:<h{cJ;0J^fig$n<5. 

4 9 . mmm i i^ett^Tj^^-fb^^sHc-^tf. M^oisffl4 o iztin(Dmm.m 
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10 

5 2. HfII3lll3StS14^^J^fiK-rs^3CDXigi:, 

sMfc^^fs, ^*o®ffl5 0 \z^m<DmnmmMm^^(D$im:^i^o 

15 5 3. tfllE^l^attMli. iiUTM-NS:^^, MIB^l#fiSttMC0J|Si^ 
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5 6. m$Bmi^mi^m^m^ri>m3(Dj:miis 
5 5 7. mmmi4¥m&mit. ^tvTu-N^-^^. mmmi^m^mff^izu 

10 <fcDJ^fi)cT-5Ml<75X@<i:, 

5 9. SSSa^l C!5'Xig<i:WIBII2 0X®(D|^Oi>?^< <i:fe-:&;<>«^|gi:imff 

15 n^. m^(Dmm5 8izsim(Dmm.^mi}mm^<Dmm:^mo 

6 0. Hllje^l^?^tt^<&?^55c-r-5^3 0XS<i:, 

20 
25 

6 2 . 'im<Dmm 6 1 {wtHmc^sa^igta^m^^<^^ia:;^&T?^oT, 
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$ -e-S d <h {I J: D J^fSc-r S m 2 (DXS <i: . 

10 6 4. m^mi^m^m^m^-r^m3(Dj:u^. 

^mnmm.^^z^l^^xpJT^(D^m^^^t•^'^^:L^l^z^o^<tm^ms!^•r^m 
wit&^im^. mmnmm.^iz:isi^xm<t-^-^^m2<Dx.mi:. 

20 

6 7. gGiB^ 1 <DT.mizwimm2(Dj:m(^p^<Dc}^fsi< th—:^f)m^mf:f3it) 

25 |»^(DlSffl6 5(Cte«l^(D^M^igilK©Mii:^fe. 
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[2 0 0 1 ^3^ 1 9 Q (19. 0 3. 0 1) Se(«^£l@S9 : SrLt>l»^0[)l8H 7 1-7 6 

,6 8. ^mmaim<Dmm:&mi*& -d t. 

m?&^PU <ttil -^©M- Nm*, SlSSB^«tz*^iTattK^JS7Cs!lSS{b 
d <*: J: D Jgj«T«3B 2 CDiSi, 



15 



20 



25 



7 1. (iijin) ^jRiftiiaBnrjboT. 

7 3 . (iiip) ^ T, 
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7 4. (iiJn) ^JSi!Si»mT*-3T, 

7 5. imm ^mmm(Dm&-^m't:ii>^'z. 

ICSBH ^ n S ttria^MiteiBkMfc *s V> T . 
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